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field can ~ developed in filh, but not in pigeODa or ra'bbita
(despite the alleged ettects of mllBDetic fields on the f(,r=r).
HunU!ID visual images are altered during exposure to a magnetic
field. under the influence of bypoe1.~ (see' the d1scualion at the
eDel of this report) end J:MtIC~_. JCholodaY restated his bellef
that megDetic fields primar1l 7 attect gl1al .cella, u reflected
in 1nd1v1dual neuron .ctlvlty (pemapl 'be ves reternDi to btl
1965 usearch, althO\:8b be cUd DOt cite arrt pu'bl1cations 1D this
paper). Ke also stated that "magnetically treated vater has a
biological ettect," although be cUd not d1lcuss the mecban1sml
or pathvqs (It this ~eged pheDOmenon.

In general, It vould appear trcm Kbolo-lov's statements and
relearch that the ettects or low-frequency EMF'. and magnetic
fields (especially Intermittent ODeI) have a cUrect etrect on neural
atructures, 8Z1d that the.e effects ant similar to those produced by

'Do!ithermal l:1icrovave lnteDlllties. It vill be extreme17 ~nt.erestlng

"to 'aee whether Kholodov'. Tiev that the diencephalon aDd glial cella' ,
1ft lpec1tlc EM!' and MP receptors v111 be borne out b7 future SO'V1et
research.
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--... 6. Cl1D1cal, therapeut1c, aDd byg1.en1c aspects

8oY1et concern tor the actual ette~t Of II1crovave-l'aDp DflP"
0Ja lulu- baa been DO leIs 1Dteue thaD their theoret1cal1Jsterelt
.~ the.. t1el4a. MOreover, this report V111 shov ·that the lut tvo
Jeara (especlally 1966) have ~el4ed a ~at1c 1Dcre..e 1Dthe ...
volume Of material devoted to tlle therapNt1c, cllD1cal, aDd ,.C.

elpec1ally byg1eD1C aspectl ot human exposure to m1crovavel _
even -acoet1c ucl electric tlel4a. Presently, the chiet lpokelman
tor b1giene la lU. A. Oaipov [,2]. .

.. Otbervia., amaller au4 IIIOre'ilolated groUpa are 8l'Orl41c&llr
act1ve 111 thia t1eld. Ataael1abV1li [30], tor exemple, cOlDpaZ'e~ :.. '
the efteeta ot venous 'Ph)'l10therapeuttc procedures on huIIu IDOtor
respoD.e to llgbt. 'DIe ettecta ot 1JRP, 41a1.be1"!ZlY, aM plne batbl,.
were lnwltlsated. 110 'UB1' rad1atloD parameters vere 4eocribed. A "
total ot 71 p.Uentl v1~ sastric 41lorder8 vu ex_ined, 41 ot '.
*011 received UIIP therapy. Ataae11ahv111 tound that tJR1P Itll1N1ated ' .

.. motor reactlou 1n the maJority ot cuea. BoWever, he obta1ne"-'
basically the lame result8 f1'Oll diathel'lll1 Md bath proceduree,
rendering tm'1 conclus10ns as to the apec1fic eftects ot tJHP on tbe .
central De1"lOU8 a)'ltem doubttul. Be co=ludecl that all three pro­
cedures altered the turactioaal .tate ot the CRS, vb1ch uMoubted17
plqa a proadnaDt role ill the positlve ettecta ot therapy.

As resards the bygienic aspects ot humaD exposure to mcro­
vawa, 1t Ihould be noted that thla area ot concern 11 ot lntere,t
to both the m1l1tary and ciV1llu\ cO'mIwn'tles. The SOviet 1I111tal")'
medical lervice hu plqed aD act1va role ln uleasing hrs1en1c
eoD41t1ou and the state ot v.,rkertJ expOled to radar tiel4a•.
KapltBDeDkO (31] conducted a cl1n1cal 1nvestigat.ion 011 100~
milltarr personnel (66' c~~e4 to radar, 34 cO:ltrol). UBr tields
vere senerated by dec1' .eter taDd centimeter seneratora. He did not
prov1c1e uy dos1lllet1"1 data.

-. JCapitaDeDko .:onclu4ecl that the nen'OUs a)'ltem Val the t1rat (
syatem to react t.o tJBP, IIDd that the leverit,. otneUrological 418- ,---­
orders vas a tunctiOI1 ot t1eld 1lltena1t,. aDd duratlon or expol'.are.
Asthenia vu a pl'Olll1nant neurological l~tOll or the deleterlous

. effect ot w:r. Can11ovuC".uar cUlOrders, alao Observed, were not· C =
sharply proDOUDced and vere Judged t·o ba reverl1b1e. ItO apec1t1c .. -'-- _
therapy tor 1JB1P 8)'IDptOlllS 11 known, although pol1t1ve results have
been obta1ned from: 1) lntravenoua injection or a 4~ glucose,
5~ ascorbic acld .olution (tlose and treQ.uency ot administrat10n
DOt liven); 2) a .tr-fChn111e and sec:urinine solution (dose aDd 64-
ministrat10D details not given); ,) ginseng (DO deta1ls given);
aDd 4) 0.005 s ot "cl:1buol three tlmea per c1q. .
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ID bis book reY1eviq h1l1eD1c ~roblema ot buman exposure ,
to II1crovaw-raDP .'1, 0811)C'Y (1965) ('2) c0D814ered data troll
.. tar back .. 19" nlatift to the effectl ot III1crovaTe-raDge IMP'.
OD. tlse bul'-M zaer"lOUB .,ate. m4 other s)'Stems. AIlIoDC the 1D8D1' b1l1'eD
ellS II)'IJPtQl. ot II1crov.-CODal.tellt17 reported b7 SoYlet'obserters
u-e: loae or l1li*)17, Id.cra1lle hes4achel, luc:B11a, 41SZWI., lm­
tabl11ty, deZ'l:lOfP'8Pb.1-, -.4 lo.s ot appetite. A1,\toDadc disorders
baft been cbU'liCterlze4 '" cb8DIt~1 1D cardlllC, bepatlc, mel patro­
lAte.tiDal tuzactlOD. Aa 0I1pov tee. it, aatODClllc ~toD1& 1. a
eoaDOD 1)'IIPtoIa·ot expoaun to mczovavel. Eo cODclu4e4 that the
••t Cc.oll NI4 penlatent'aeuralI~ ot ID1crovawl are neuzo­
..tbeD1a ud autoDoad.c (,rillar11y v8lOt0Dic) ~ltODia. '!'beee
a~ are alIo ob.enecl .. a reault ot expowre to the comblDe4 '
ettectl ot II1crovave. aa4 x-rap. MOat rd.crovave-1Dducecl 1b1fta
aN r.evenlble, -.3., patbolo&1cnl a..aae to DeU~ .tNCture_ 1.

'uuaUj lnolSD1tlcazst, IICCo~ to Oslpov. R~ly, lI1c:rovavee CaD
:0..' b&lluclntlor.a, .1DCope, 8114 ~.s.a (the 41ellcepba11c ,
-'~) " '•#~__ • " 0 ," ,. .' "

~~a.~~" ,
,j,ti:~;:'. OalpoY tela that the effect. ot EMP'e are fI11al1tatlve11
'!4ntlcal vithln a vide .pectna (tl'Ql lOD8 to ultrasbort vavea,
'100 Icc to ,0,000 Icc). 811 oplD1OD 1. well boma out b)' the artlcle.
')eY1evecl 11l thla report, ad altboulb he cloea DOt 41ecues problema ot
',exposure to 1."1"ly aaapetlc 8D4 electric·tlelcSa, it abould be noted
.~tbat Y7alov et ale (,sJ __1011 IIlIIly _~QDI cbaractAr18tlc ot II1cro­

,;'vaw ettect. (hea4achel, tremon, elevatecl pain lenaitlV1ty, d.ermos-
, ,~h1..) III vorkera exposed ~ cODltarat lDepet1c flelda (150-1500 ~) •
.,MaDOft (39] reported characterlltlc II1CrovaTe _,.ptea (denaograpb.1811,

olZ'41ovucular Ihltt., tn.'IIOrG, b1Perh)"drOll., headache, fAtigue',
utbeD1a, 4rovalDec.) la vorken expoled to electr1c nelda

~t{J.15-125 " sap) 111 400-5OQ-kY ¥roelectnc etatlou.
Tjf~i.

'"':~", Oaipcw alao DOtes nportl ot reduced sexual poteDC)' aD4 bL.4-"I' 1D!uced b11dcrovaft-rua_ DIP'.. He feela that the lattel°
"lI1pt be attributed to the DlNZ'utbeD1c 1yzac1rQDe, althougb be Itate.
"tbat a "psycholopcal factor" _hould DOt be d1lcountecl•
..:~~~\ .

.• "';', It ahould be aeDt1one4 that 0a1pov, unliko Preaan, Jeholodov,
~:r.eUk17, aDd. others, 1. lDC11De4 to resard the lcv-lnteD81ty
\;f eftect. ot II1cl"OV&ftS as "lII1crothemal" ettectl rather thUD DOD­
}bel'llal effecta.
'-'~

,.,~":·\'de'••- Since 0811'0'1'8 compreheul'J'8 reV1ev, there baa been a virtual
': -001; ot artlcles troaa the IDltltute ot 144uatna1 Bypene aDd

,', ,OccupatlO11al O1leaae. devoted to the hyglen1c upects ot meter-tel-
,:,ceat1Mter-rtmge t1el4a. Here the 11111110&1"1 ettort Ibould not be be­
".l1tt1e4. SlIIUI'OVa e1. ale ("1 investigated med1cal personnel vorUng

:,~ pb)'810tberaP7 generators (1.6 to 2450 IDC, A ~al8 l8JJ II to
~'~~ ,. CID).He tOUDd that ~rk1D8 coDd1101ons arou.nd tbee. SOU1"C'eo

}1~:k.,
'~;'~-fjh,~, ':;', " : 24
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uc~e4ed· pend.ss1ble expo.un l1JI1ta, e.g." 20 vIm or 10 _/=2. b)'
.. Dlch U two orden ot JIIIID1tu4a (170-1000 flN/=2)•.•ere IIP1D
the chancter1.~1c.IMPS~I were DOted (heerl.che, 1n1tabW~
~CIIIm1., ch.st/ pain, cSemOC;rt;ph1.., ICZ00C78D011s, haM tn.or etc: ). '
Iape1rMnt of l1pt seu1t1T1tJ aDd dark adaptation vere ~ci to
"nect 1Dcreue4 CBS leu1tlY1ty. The cbarecteriot1c C~IC
I)'IIIPtou were alao noted. SllI1%'O'fa concluded that the V14e va. I"8ZIP
cf tlelds ,tud1ed were deleterious to bman bealth, aD obnnatlO1l
vb1ch acree. V1th the t1Dd1DP at O.1pov [32]. ".. ~'

Drog1ch1na et a...... (1966) (,..) concetl.trated on the lIIto~c C14
card10vucular cUaordera ot -perlorme1 ,xpoled 'to IIdcrovaw-rlDge t1elds
u~ to a "tev fIN/Cf42tt In intenaity. AloDS v1tb the tlL1l1a:,'utbeD1c
.)'DdrQM, this group tound that aut011om1c cardiac d1sorden ,Vli'o the
molt perei.tent charecter1atic ot exposure to microvave8•.,!t&t, l1l1I0
attributed cUencephallc disturbancea (intere8ting in V1ev~ttb. the0­
retical material discussed in thi8 report) and coroD&l"1 spUil' tCl
aicrovaveG. :'i~~/

.~~~ft.:'
Fukalova [35] lIougbt to estabUah pendadble 11m1ta for per­

sODDel ex'P-O.e4 to ahort".ve (6-450 v/m) &Del ultrashort-vaW'~i;
(4-220 "17m) aource.. She cObclud.d tbat, all observed em.~
cCI'l.ed by ~heae EMFts vere lI881"avated by inettident vork~re.~.~.Cf=::::::il.~a5:!'=====­
Fatigabl11ty vu the most prCllll1nent ot the tamiliar ens I .,
observed..:;

:::;:

'1'0 establisb exposure DOrma, Fukalova exposed SD1I1W W·lI.-,
ea-, and 69.7-mc tielda (5000 "11m) md tound that wrAls 11l·the
ultrasbort-wave r&DGe vere killed within 5 min, while 1 br ID4J.O ID1D
vas required tor death in the sbortvave field. She tound the'IlOD- .
thermal threShold 1ntelUl1t1 (no 1ncroue in 'bo~ t.emperat.ure) 'for
ultraallort vave. vu 150 vla aDd tor ahort vaves, 2250 "11m. Cb:OD1c
(duration DOt ..pedt1ed) exposure to thes.. 1ntensitie. cause(. de­
creue 1n .dulla o~lonssta ehoUDelt.rese e.ct,iV1ty more rapi41y 4ur1.
exposure to ultruhort wavea than dur1zJs expoaure to short waft'.
Br&1D biO'pOtential8 were depresled. AD ultrashort-vave 1ntet&8ityof
10 vim and. a Ihortwave intensity ot 50 "11m were tound to be "threlb014
1rr1tftDt.... M in lDbaDOVa'l ltucly (7), aD ultrashort-wave 1J1teDl1t1
of 150 v/m va autt1c1ent to c8UISe thickeDins ot neural tiber., pro­
toplaard.c l'lIeWng and v&C\1oliz.ation 111 the tl1alemo-bypo'thaludc area
aDd medulla oblongata, end loc::al kar;yocytolys1s ot Individual neurons.
Sbr1vel1as ot occuional cortical pyrem1d cells amd. neuron vacuoles
vas aleo noted. On tbe basis ot theee data, p81"11118s1ble human ex.. ,J.
posure 1nten.slt1es (duration ot e~sure not given) vere let at 5 "1/1)
tor ultrashort-vave f1elds end. 20 "11m tor .hortwave fields.

25
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'!'he SOY1et 1I111t&Z'1 mcd1cal aemce regards the aeural and
other ettect. ot micl'OVave-r8Zl8e IMP'. DO le•••enoualy tJulD the
c1V11111D CC)!m!t'Dttr. Prota••or I. R. Petrov (~), • MaJor aeneral
1D the medical .aMea 8Dcl ..bel' ot the AcademJ ot Med1eal Sc1cce. "
USSR, CODCUl'S -V1th the t1M1JJP ot the c1Y1l1au CC)In,n1t1 1D th:st .<
1D1crovaw-t1e1d lnteu1ty INater thaD 10 ./=2 cODat1tutea a thermal '
buard, aDd that Il1crovaTe-r8D88 DCF'. directly &ttect the human CXS.

Puov n1] 111 • recent art1cle DOt only acreea that IIl1crovave­
rase EMF'. d1rectly artect bumaD DeUral processea, 'bt.lto cluaU'1el
the.e ettects lnto three tSll1llsr 8ymptOlu: 1) the aeurutheDic s,u­
4t'ocMt (revers1ble), _bulatory treatment indicated; 2) eutoDOll1c
V8lOtoDJ.e ~stOD1a (occu10D&1.ly stable aDd irrevenlble)~ bed reat
il&41catedj aDd 3) the cUencepbal1c ayndrome (Viaceral d)'8tunct10n,
b1P'!rsoam1a, h1POk1D1aia, latent or overt hnothal.o-'bypo\)hoseal­
adrenal depreas10n, depre.aed sexual end tood retlexee). Diencephalic
dlmp. &zoe not alv. reversible and bed rest 1s "'1ncUcate..l.

b., th1a section "reflectl th. unan'm1ty ot the Soviet
c1Y1118D aDd milltary cc_aurAt1e., w1ch te~l that II1crovave-range
DeF'. (above 10 IN/ca2) cocat1tut" 8D occupat1onal buard and thatthe.. nelda attect the bumllft central nervous llyetem. Some ot the
cl1mcal observat1ons c!1aCUI.ed in thil .aect10n 90Ulcl tend to B~rt
the tincl1ngs ot sucb ntseu-eben sa Pre.men, 1Ch0lodov, Kamenak1y, and
others, WO teel that I:l1crovaves exert a lpecitic or IlOnthel'Ulal eflect
OIl neural structurea.

Dl.cuaa1oD

Proal tbe tore801ac material, little 4oI.lbt ca remain that the
."or1t7 ot the enoDll" Sonet. cClalW:11ty cODcel'De4 nth tbe blo­
1ol1cal eftecta ot N'a (aDd Mr'.) are ot -the Op1niOD that these
t1elc1l, elpec1ally 10 thell1cl"OVaft raap, cUrect17 atteet neural
Itructures an4 that AelU'al It1"\lCture. (espec1ally the C1IS) are the
IIOat eeu1t1ve to microwave-rage DQI".. C1I9 ettect. haTe been ob­
.ervecl as a relult ot expoaure to both noDthermal IIDd thena&11D­
\81181t10s or pulsed ftDd DOnpulae4 II1cl'OVaft.. The reee&l"C'h ot the
1I111tar,y and elVilian COaDun1 t1es haa beeD largely parallel. There
1. lOile recent nidence ,tbat purely IIl1lgnet1c aDd electric t1elds
C8D 'be lne1udec1 as m1cZ'OVaft-l1lce C1tS .tbNl1.

At the preeent t1me, SoY1et op1.D10D holds ~at DaP'e: 1) aftect
the Itnacture and c:bem1cal react1Y1ty ot neural cella (PressmaD
[5,6,8), Kholoc1ov (lo,26,zrl, 1CameDlk1y (11), 'rolgak~a (4), .
L1vsb1tl [1,2), aDd'Lo'b8DO"la (7] ad others;· 2) ~.t th~J' 1181 alsO
tlftect the molecular .tructure o~ neural .txucturel by T1rtue ot
zrelOUDt or other abaorpt10D (PreemaD [5,6]; am ,) that. the ottect.
ot EICI"s are qual1tat1vely analeaoua tor a Vide frequency raDSe .
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(lOO-}O,OOO kc) and that DODtberul effect. lIla7, 1D fact, be or. (....._---
-JlI1cZ'Otbermal" nature in the abaeoce at 1IOre coucrete eV1c1eDCe to -
~ contr~ (Oelpov ['2] aDd PrellUD [6]).

'!'he nlatloaab1p 'betwen 0I1l1OY ['2] au4 Pre-.s [6] ahCN14
be _nti0De4 lince there i. a l11pt 41aagreement betveeu the we
relative to tbe DOD'thenaal effectl of ID1crova"te.,~ 081poT, vh11ea4­
1I1tt1ns tbere 18 n1~~ce that 1II1crovaves have a biological, aD4
e.peclall7 • DeUral effect at t~e14 1ntens1ties w1cb do not pZ'Oc!llc•
.,ercept1ble the~.tc Chu:gel, teela that it il exper1mentall7 .
1mpO••lble to c1emoDstrate a specitic, e.s., D01Jthenae.l, IIl1crovaft
ettect"b1 coarpU'1aa that alleged effect v1tb a tberaaoe1u1valeDt COIl­
trol. He nuODl that .1nc@ biolog1c~ objecta are electrically
beterogeDeoua aDd alnce m1crovave-raDge D41"ft have a~ aelectlw'
tbenaal etteet on var10us tilINe. aDd "rgms, a 41tterence bet.weeD a
II1crovsn ettect 8Zl4 a DeUtral bat effect il DOt Dlceaaar1ly due 'to
aD UDkDowD extrathel"ll&l tactor, but II1pt '¥ell be a tuDctlon of III
UDeftn 41ltnbutto: ot Iw..~t in the ol'g8lJ1a. wich could exert. tt. OVD
pecul1ar ettect. The .~cit1c Betton or a II1crovave mer, in o.ipoY'.
Y1ev, .boulcl only 'De UD4er,stoccl u a demoDItrable transter ot l'MP
ezaergy into DOnthental enel'g)'. He theretore teela t.hat the IlIZQ' '
alleged "DODtbenaal" IIl1crovaft ettect. accepted by ?re8ll1aD ID4)I' well
be - ..1.crotheral" ettecta in the abaence ot conclu.ive experiMntal
evidence to the contr~-y. -

Pre8llleD, on the other hlDd, 1. acre Inclined to beUe·,. tba't
ita Il1crovave DCP doe. DOt relUlt ln 8IrJ perceptible temperature
ahift. 1n lID orgWlrtl, theD U11 chlDgO 1n 1ts behaVior, tuDctlOD,
or .tructure CQD 'be attributed to the non'themal meehwl1I ot the
acr, even it it 18 exper1meDtally 1JIrpo8s1ble to demoD3t.rate that ,
tbel"llOPD1C aDI1lJODthermopn1c EMr intenaittel each give n •• to "
41fferent reactiona. In ahort, PrealleD feels that there 1. -.ple
rt14eDce ot the nODthermal ettects ot Il1crovaYe-r8D8e mva b7 :nrtue
of _ abaol...te temperature cr1terlOD vtltle Oaipov teels that, 1d:L1le
DOLthe1'1lal ertects are eDtlrely po.aible, they have DOt U Jet 'beeD
.. vell aub.tCltiated ~lolog1callyu themal ertects.

Par troll abatiag, Sov1et re3f1tarch etfort. in this area aD
ewry 1Dd1cation ot cODtlml1ng at the1r preseD't 'Pace or eYen tn­
tena1tyins, U retlected 1D the recent. large reV1ev artlcle.,
chietly by Prlemu 8Dd Osipov.P1"ellum's last comprehensive reviev,
11ke Os1pov's, vas pibl1sbed ln the lut halt ot 1965. At the tlme
ot that vr1t1ng, he est111ated that approximately 1000 worka hB4 been
publiahed on the biological aDd med1cal aspecta ot III1crovave-raDP
EMF's. That revtew, UDllke hi. previous OMS, concentrated heaVily
on the poSSible mech8D1slU or »CP blological ettecta. MOat of the
recent articles d1scuslled in the 1965 rev1ev v_re c1ted by h1JI as
evidence ot thermal, amel, molt 1Dtereat1J1g, nonthen:al or .pec~t1c
effects ot D!P'.. 'J.laeretore, it would cot be 1~pnldeDt to expect
that more attentlon vill be paid to the biophysical mechaD1S1D1 ot nOD­
thermal E2G' neural ettects thu haa been in the past, although at
the present time, there ls Uttle eVidence to support thia expectation.
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'What tbe 1JUrPOse 1. ot such 1rrtenao neunJJ1 oriented research
112 the rea.lll ot mcrowaves l 1r.f Sov1et theoretlclaz:. and practitioners
is DOt ent1rel)" clear to W. obMrrer. Wh1le oa1po¥' ['2) .tate, .:._
that thermal 1ntenslties are encountered mch lell trequent1r =der' ,.", , .
i.atrial cODd1~lona cv1DI to 1JIIp1"OTe4 hygieniC llract1ce, cl.\':l1cal ....0;. • :. .'

evaluat.lona ot th: ~t::lttal hu.arda ot non~herul luten.ltlee ~on-

tlwe at a steady pace despite his thlltOl')" 1'.11at· eo-ca.l.ltsd nonthezmal ,
ertect. lI1st1t. vell be "m1crot.hermal".
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Preaman (6) s~culate. that. a1cZ'Ollavea Cq be dewlope4 into
a valuable tonl tor evaluatlns the pbyl1cal, chell'tcal, and, 8lpeclally,
molecular propertle. ot t.ilsue.. The t'MralMNtic ua83 ot m1cl'OYa·1e1
have been ,..11 eetabUshed. C0U8ider1nC 'tbe np14 4evel0pm8nt ot
luer technOlogy, It. .eem. 10g1c'IJ. to expect that Sov1et'theoretlc1U18, ': ....r~ ;.,.. ;
re••archon, and h)'l1eu1.ta v1llacon turn their attention to the'blo- ':'=-;>~'::: 'I'
loc1cal, and perha'PS eYen aeu.ral, ettect. ot thl1 tactor. ' 'nle 50011et '
\lie ot luera tor ocular 'UJ'Se1'7 1. a1re~ wll JmovD (If.Jmbolt~ Xn- . J'

.tltute or E,e Die.uea). Recently, the tint SOYiet report to CCM ...."~.,.:
to the attontlon ot th11 obsl:ver on tho blo10sieAl ettect, of rub7' :
luer radiation vae ~bl1.Ged. OOrodet.k17 at ale ["2] de.eribed i
expe"mente de.lsued to atudy the luer abeorptlon characteriltlca t
or bloocl, OldD, taae:. tl.sue, and varloua other an1JIu orgau and
t1aSU.I. No neural etruc:turee weN mentlonec!, ocr had '!D)' ot the
-.athor.· n... ever beeD noted. In connection \11th Ill1crove.Te-or1eZ1ted
b1010g1c.al reaearch. It Ie.. reuonabl. to .~~" hovner, that
the valuable experteace gathered b1l11er:NaTe reoearchera vcul4 re8411)'
led 1tieIt to l ..er probleu.
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Of lncldental luterelt relatlft to the po.elb1e nm1t1catlou
ot III1crovaft reaearch 11 'the recnt azmouDCetDeDt (~] that a IllIc1G1
b101nformat.lon lection hal bHu orpzd.1e4 uMeZ' the aeg1. a: the
Mo8cow !oard of the Scleatlt1c-TechD1cal Soc1et)' ot Rad10techD0lol1
beD! A. S. Popcy. 'l'he~e of ~1••ect.ion 1. to atu47 para­
~yeh1c phe~; t t 11 cQIPOeed or n4!oeng1Deers, teehnolol1lt.,
~t1.t., ..ucal doctora, b101081It.I, NId pbJaiolog1sta, lnc1ud­
lag A. S. PrelUD, ru. I. JCemeDak17, aDd ru. A. ICholodov, tbe three
lea41Z18 SOYiet apoklllleD tor the DCDtbel"lllal etrects ot 1Il1cl'OVaftl .
(8D4 magnetic t1el41) CD neural atncture.. Th1. group bald 1ts ,
tlrlt meetlD! on 11 October 1965 to d1lcua. ·SQIlI!I Problems or Pu'a-'.
pe)'CholoO." Ttle aectioza \1111 proceed to anal)'zo the vorld U-:;era­
tu.... on par.1ch1~ llheDClMD&, to record 8Dd Clul1ty observable
cue. ot "apontAZ1eOUl" telepath7, aD4 actuallr COMuct ClXllO%'1aeDtl
4e&l1q v1th naturaJ.ly reproc!uclb1e telepath1c pbenomena. Proteleor
aza4 Doctor ot l'echD1cal Science. I. M. Kogan, Cha1l'1D&r1 ot this Biota­
tOftatloD Sectlon, Itate4 in the ezmounc:emeut that., "'l'he era at .eD­
lat10n coocern1ng telepa.thic phenCllDeDa 18 O"I'er. '!here 1a no DH4 to
d1'p.tte 1ta eX1.t.enee, but rather a Deed to 1nTeltipte it" nature."
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81asce UM Initial 8D11C'1mtfttC't of tis. orpD1latlOli or till.
aect.101l 1D ear11 1966, oa:.l7 ODe a4&L1tl~ bt"t of 1DtonaUOD bu .' :,.:';, .
caM to tbe atWlltlOD t4 tbla o_e.t'ft1" CGIIC.~ tbe actual tuDe.
tlCID at tbat .ectloza (1&1). 'Ddl UDI~ DIV-t»8Ptr artlcl. pa'b';';.-·'!":{
Ulbe4 oa 9 october 1966 ..t1=a tbe t-.tUal'~ at rue %. x-a-'
a1d.7 .. a ~lc1paut lD • telepatb1c ezper1lleDt 4elleDe4 to d1tt,r.
etlate tho .ftect. c:I • DOrul c:4 JI7pDot1c .tate OIl~
lUIP.tlOli.
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,,~;i~ ...'~~'<~~' back u 1933, ~1et acientlsts "'Ire "PM1nc to 8boV
~8t.::tD the eftecta ot electro-eaetlc tielda (DeP'a) on the ceo­
~al:_mus 1171t- (CiS) ot both h-.ns and an'M],. In a 1951
~~""~1c1e, U.fth1ta [1] cited no tever thaD 28 ~iet pubUca­
tIOna 'OD WI subject vh1ch bad appeared b1 tbe end ot the 'thirtie••
• ~.;~apeutlat. vere aeti.eq concerned with the ertect. ot lID'
tberapTOD'tbe hWll&ft contral 1'l8"OUJI .,stea. Turlyc1n'a accou.at [2]
1A1m". ODe ot the til'at ot it.s'kind to report on the ertecta ot
• alCZ'OV...raap tield on hUMll cent.ral nervous Ifst•• ezc1tabll1t7.
UI'1.' _" "U'7 crude ceneretoor, be obaened a~ lncreue In tbe aen-

, ,lI1t~:Y1t7 ::01, :tbe ,CBS ot a patient UDder bi. care.
,',: ',.' '.,,~ :_:,_ .....~ ." .... ~.,:.,. . .' . .

. '-':'_.~~~~~~::t,: i~\'~~ ':".~_ ..".=,".'.... •

. ' ,,~,r,i' hriIii Wor14 \tar II there vu QA W1der8tandable lull in ~.earch
, dftOte4 tC) tbe DeUl'al -ert.cts ot Dtr' a vb1ch, eurprialnc17 enouelA, con­
, tJmie4. ,htotbe 1114-1950'I. 1'beo, atter tb8 publication ot tvo large
rn1811artlo1e. b7 U.8h1ta 1ft 1957 and 1958 l1,3]. An lnCl"oaalnc
....~, o~ ,s.onet cotlc1es O'D thia aub3ect. besu to appear.

·'::':'"'Bi'1957 [1], the Snlet approach to rosearch on the neural
eft.et. ot DIP'. vu broken down b.J Lt••hits into the tollovlng cat...
aoriea. 1) CO:lpa:l'180n ot the ettecto ot EMF' a on deRenatod and intact
0raAUJ 2) the UN ot neurotropic dr.uIa or at1mulut. to tU!lp1U)' the
DeUZ'al etteet ot EW'a, aDS 3) collparl80D ot t.he Ittecta ot r.MF'. v1th
tM ett.cta.ot at.ftII1veq 1meaticatecl st1mull such as beat aad cold
to d.mlUltrate _ specUla _cha.a1a at EMF ,rrocts. Th1. aa.- ballc
IIppZ'O&Ch 1a atlll true ot the &n1~t ettort in thia ana. Havner,
.. the zoe..arch, 4nelo~Dt, and production or EMF-generatinc ecr.dp­
..at hu 1nteftl1tle4, 110 bAa concern tor the ID8dlcal condition or
peJ'80JWll vork1nl in the vicinity ot various OW ~urcel such as
~stl'On and tube seneratora. Aa this report vill demnstrate, mecUcal
doctor. and !V1i.Dilta hae beco. lncrNa1ngq concern«! vith the non­
the~, or ao-called "apec1tic" ettects ot lov-lntena1t1 (lela than
10 _/r:itJ1.), III1crova...rance EMF's. S1Jlce U.ah1t'. t\lO m1ev article.,
ScrIlet 1Dtere.t In the Mural _chwas ot DIP' .rt'ecta baa lncreued
4raatlc~, reaearch approachea have been retlned .. a result ot
rldloelectronic d..elojaent., and a large Soviet cc-.m1ty repre••nt­
1ac a JIUltlt\l!e ot d1ac1pUnea ill nov d..,oted to t.he tbeore~ical and
practical aspects ot the ertecta or DD" s on neural structures and
function••
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2. US Embassy (Moscow)
Employee bio-damage
(thermal and athermal)
Hazard at: 0.1 - 15J1W/cm2
(Source: X-rayed Without
Consent; Bert Dumpe; 1989
per Dept. of State records)
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4
VDT STUDIES-UNITED STATES AND CANADA

Many investigations have been conducted to determine the cause of VOT
user trauma. Studies in at least six countries were original (the United
States, Canada, Spain, Norway, Sweden, and Finland). The conclusions in
the other several hundred investigations were essentially based on hear­
say. Nevertheless YOT experts refer to the overall work as "scientific

data."
The National Institute of Occupational Safety and Health, which

monitors the welfare of people in offices, examined at least 19
computerized workplaces since 1975. To date, the agency's conclusions
have not deviated from their first opinions in which NIOSH stated:

1. VOTs are harmless.

2. Emissions are too low to measure, and are therefore well with-
in human tolerance.

3. User complaints are imaginary.

4. Stress is due to poor posture and job dissatisfaction.
S. An ergonomically treated environment will eliminate user

complaints.

6. Concern is unwarranted.

Oespite the assurances of NIOSH and other responsible parties, VOT user

complaints persist and escalate. The maladies people describe resemble

those associated with radiation sickness. Physicians have not recognized
this.

The work of American and Canadian investigators is summarized in

this chapter. Some conclusions were referenced by experts at the 1981

and 1984 congressional VDT hearings. Most studies reported here and in
chapter 6 were overlooked.
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4-1 NONIONIZING RADIATION

One of the earliest indications scientists and physicians had that non­

ionizing radiation induces biological damage was in the American

Embassy in Moscow. Since 1953 the embassy was the target of microwave

illumination from a Soviet transmitter. Employees developed unusual
symptoms and diseases; some died. The Department of State (DOS)

requested a facility and medical investigation.

DOS FACILITY

The National Telecommunications and Information Administration (NTIA)
responded to the DOS by commissioning Johns Hopkins University to
perform a facility study. The Applied Physics Laboratory (APL), a di­

vision of the university, analyzed microwave measurements taken by DOS
personnel over a 25-year period. A summary of the evaluation follows.

The 10-story embassy building was the target of illumination from a
Soviet microwave transmitter for 25 years. Throughout the period,
the distance of the radiation source was approximately 100 meters
west, east, and south of the building. Q
The illumination of the Chancery is divided into two periods. The
first 22 years (1953 to May 26, 1975) was given the code name
TUMS. The second period (May 28, 1975 to February 1977), MUTS,
was divided into two phases: MUTS-1 and MUTS-2.

TUMS. During this period there was a single source of illumination.
The microwave beam radiated from a Soviet apartment house about
100 meters west of the Chancery. The highest radiation levels
measured were within 2 feet of doors and windows on the west wall.
The average maximum exposure was 5 microwatts per square cen­
timeter.

MUTS-I. Microwave energy was high for 8 months. Beams were
directed from the east and south. The average maximum exposure
was 15 microwatts per square centimeter.

During part of MUTS-l (July 1975 to January 1976), microwave
transmission originated from two sources: (1) the roof of an
apartment building 80 meters east of the Chancery, and (2) an office
building nearly 80 meters south. The east facade of the Chancery
had many windows. The south had windows in rooms 901 and 1001,
and the stairway on the 8th and 9th floors.
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From 24 to 31 July 1975, room 901 had an average radiation level of
9.0 microwatts per square centimeter throughout the area. Micro­
waves were focused sharply on the upper floors. The highest
radiation levels recorded were in offices in the east side at the
center of the building. The intensities increased toward the
southeast rooftop corner, above room 1001.

The highest reading inside the building during MUTS-l was within 2
feet of the window in room 1001. The signal strength on the rooftop
on January 24, 1976 was recorded at 24 microwatts per square cen­
timeter.

MUTS-2. Around November 1975 the energy of the Soviet trans­
mitter, on the rooftop of the apartment building (100 meters east),
suddenly dropped to 2 microwatts per square centimeter. Screens
were installed on windows on February 6, 1976. The lowest energy
was recorded from this date through February 1, 1977.

The microwave signal, transmitted from the south and east, pro­
duced an average maximum exposure that measured a fraction of a
microwatt (less than 0.1 microwatt per square centimeter).

There was an area (region 2) where the reading was only 0.75
microwatt per square centimeter. Single individuals in the south
wing were exposed to less than 0.1 microwatt per square centimeter.

In the subsequent biological study performed by Lilienfeld, the
~ people exposed to fractions of a microwatt were grouped among the un­

exposed. Those working in shielded areas were also placed in that
category. This is tantamount to saying that osteogenesis equipment does
not affect bone tissue because its energy is too low.

Conclusion. As complete a model as possible was developed from
the data recorded by DOS personnel. Matter is known to absorb
microwave energy (as in microwave cooking). However the incidence
of disease (morbidity) and mortality, reported by Embassy employ­
ees, cannot be attributed to the low levels of microwaves passing
through the building.

There is a need for authoritative biophysical analysis of the micro­
wave field illuminating the Embassy. At this time, it is only possible
to consider theoretical biological effects from the low frequency
microwave radiation beamed at the Chancery. Additional studies are
recommended.
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The degree of biological damage in DOS personnel would depend on

dose, time, and distance. The Soviet transmitter was consistently at a

distance 80 to 100 meters from each wall of the Chancery. Dose and time
varted. Microwaves were strongest at the rooftop and above doors and

windows which are usually framed with metal, a highly conductive

material.
The APL and associated experts indicated that microwaves are

"opaque to masonry walls; radiation enters through door and window

openings." This may be so, but radiation can perform its work indirectly

by energizing matter. This was confirmed by Russell H Morgan, professor

of radiology at Johns Hopkins University and Hospital (1961). Dr Morgan,

who identified the natural radioactive materials in humans and the

environment, said:

Among the radioactive elements in rocks and soil is uranium,
thorium, and their decay products; and potassium. The concentration
varies throughout the earth. Because rock is frequently used as a
building material, masonry is an important source of radiation to
which humans may be exposed.

The radiation from natural sources is essentially gamma (approxi-
mately SO mR per year), which is penetrating. Radon and thoron _.
diffuse from the earth and building materials. Carbon, calcium, ~

potassium, and iodine are natural constituents of the body's soft
tissues and fluids. (The elements are found in the earth and in rock.)

I11uminatlon of the Chancery's building materials must have elevated
the temperature of, and increased chemical reactions in, radioactive
matter in walls of the building. The secondary energy was transmitted to
people. It energized elements in the body, which caused biological
reactions as if their tissues were "seeing" the energy source. The more
radioactive materials in the walls the greater will be the biological dis­

tress, even when the energy of the irradiation source is low.
The Soviet transmitter had three microwave intensities: medium,

high, low (Table 4-1). The severity of biological damage in DOS personnel

should correspond to the exposure phase, and correlate with the death

rate, in the 23-year period (1953-1976). The temperature in the west,
south, and east sides of the building would also influence biological
perturbance.
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Table 4-1 Quality IDd Effect of DOS FadDty EDtru

Averlle
Exposure Microwave MaxImum
Pbase IDteDSity Mlcrowatts Expected BlosystelD ReacdoD

1. TUMS Medium 5.0 Moderate. bothersome, and
inexorable tissue damage.

2.MUTS-1 High 10.2 Immediale and severe d:&Jnage.

3.MU1'S-2 Low 0.1 to 2.0 Mild. subtle. but inexorable
penurbance•..•....................•......•..•..........•.......•.........•...............

Death.~. Males Females

1953·1960 37 3
1961-1966 4 1
1967-1971 3 5
1972-1976 -2 -2

36 11

• Due to insufficient data, 13 deaths were excluded from the statistics.
The victims were all males.

B A change in blood quality alone should have been indicative that

something was wrong with the Embassy's environment. Lilienfeld exam­

ined diastolic blood pressure, and found that DOS personnel had a higher

rate after their tour. They also had fewer white blood cells, and more

psychiatric problems. than the comparison group. Experts declared that

these, and other disorders were due to chance.

DOS Biological Study

Together with a team of individuals, whose expertise ranged from nursing

to engineering, Dr Abraham Lilienfeld of Johns Hopkins University ana­

lyzed many health records of personnel stationed at the Embassy during

the illumination period. The data was compiled with an IBM 370/148

computer. It consumed 200,000 punch cards in the initial evaluation of

personnel records, and 2 to 3 times as many in the editing process.

Besides DOS employees, individuals at the post included people from

the United States Information Agency, the Departments of Defense and
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Agriculture, and the military. For the purpose of this discussion, all

agencies at the embassy will be referred to as DOS personnel.

Lilienfeld compared the maladies of DOS personnel to those reported

at other embassies (the comparison group). His team analyzed statistics

of mortality and disease (morbidity) in male and female employees, and

dependents (spouses and children). Generally the team found: (1) more

deaths among the male population than the female; (2) a high rate of

cancer in females; and (3) a high incidence of mumps, and leukemia and

other blood disorders among children.

It is possible that DOS children did not actually have mumps, but

swollen glands (salivary) of the tongue, throat, and ears. An unexplained

outbreak of mumps was reported among schoolchildren in the District of

Columbia, Maryland, Illinois, Kentucky, and other states (1988). The

glands of VDT users swell. The condition may be diagnosed as mumps.

Personnel at the embassy sensed biological perturbance, which they

suspected was caused by some abnormality in their environment; radi­

ation. They measured and monitored the diabolical agent which vibrated

at various frequencies, including television and FM radio bands. Micro­

waves were streaming through the Chancery as they do in a microwave

communications tower. No one believed or acknowledged that radiation

caused the morbidity and mortality occurring at the Embassy.

In research germane to the problem at the Moscow Embassy Swedish

neurologist at the University of Goteborg, Dr Hans-Arne Hansson (1985),

found that electromagnetic radiation affects radar and microwave work­
ers.

Radar workers suffered brain damage, altered spinal fluid, frontal
lobe disorder, memory loss, and other neural injury. A protein, part
of the white matter (glial cells) that insulates nerves of the brain,
was discovered in cerebrospinal fluid of radar and microwave work­
ers. As a result of altered proteins and retinal damage, two radar
workers became partially blind.

Exposure of nervous tissue to electromagnetic fields, ranging from
power line to microwave emissions, may cause a wide range of
biological effects. The disorders may remain sitent for a period that
lasts months or years. People exposed to microwaves could be at risk
of sustaining brain damage. (Sally Squires, Washington Post 1985.)
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Samples of spinal fluid were taken from DOS personnel. but they

were not scrutinized as closely as the Hansson experiments (Koslov 1985).

Had the assays been carefully studied. the Lilienfeld team might have

found abnormal protein concentrations in the cerebrospinal fluid of DOS

personnel. If they were using VDTs. the assays of the comparison group

would have been similar. VDTs and television receivers emit microwaves

like those flowing through the embassy. The radiation is not as energetic

because CRT frequencies are lower. Since biological injury is cumulative,

the result of high and low energy stimulation will be the same.

In the United States. Sweden. and Russia researchers observed that

tissues heat when workers get too close to microwave antennas. Despite

reports of adverse health effects from low level microwave energy pub­

lished by Poland in 1976. the APL and Lilienfeld concluded that radiation

permeating the Embassy was tolerable. A summary of Lilienfeld's

investigation follows.

The medical histories of over 22,000 people, alive and dead, were
reviewed. There were 4,800 people at the Embassy between 1953 and
1976; 1,800 employees and 3,000 dependents. The comparison group
consisted of 7.500 people; 2,500 employees from 9 posts in Eastern
Europe and 5,000 dependents.

Obviously, the most important health effect in a population is re­
duced longevity or early death. There were 194 deaths recorded in
the studied population; 152 males and 42 females.

Since data was incomplete, the 194 figure excludes 13 male deaths

from the statistics. At least 47 of the 194 deaths occurred between 1953

and 1976. This means that 147 people died during the study period (1976

to 1978). The insult (injury) that caused the result (death) may have

transpired during MUTS-l when high energy was beamed from two

sources.

The number of deaths in the male population (excluding the 13) is 50
percent of the expected mortality of the United States. No dif­
ferences were observed between the Moscow and comparison group.
There is no satisfactory explanation for the 42 female deaths; 80
percent of the United States population.

The morbidity in the Moscow and comparison group was nearly equal.
Many health problems were observed; some were serious. Only two
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differences were conspicuous in the two groups: (1) the Moscow male
employees had a threefold higher risk of acquiring protozoal in­
fections, and (2) men and women in the Moscow group had slightly
higher incidents of the most common health conditions reported.
(According to Alexander (1965), item 2 is a telltale sign that the
experimentals were poisoned by radiation.)

The health conditions of DOS personnel cannot be related to micro­
wave exposure. No consistent pattern of increased morbidity is
evident in the group exposed to other than background (natural)
microwave radiation. (Individuals exposed to less than 0.1 microwatt
were classified among the unexposed. Therefore ailments in this
group, attributed to background, may have occurred during MUTS-2.)

Men and women in the Moscow group reported more visual problems
than the comparison group. Most were due to correctable refractive
errors. The men had more psoriasis; the women more anemia.
(Women naturally have a lower blood volume than men.) Men re­
ported a high incidence of depression, irritability, and memory loss.
(Alexander stated that depression, and other mental perturbance,
indicates that radiation has affected cranial organs.)

In view of the published articles 'that the health of Embassy per­
sonnel was in danger,' it is not surprising that the Moscow group had
a higher rate of morbidity than the comparison posts. (What about
the dead and extremely ill people: how were they influenced by
media reports?) No relationship was found between the occurrence
of health symptoms and microwave exposure.

The children studied experienced many health problems. The mal- ~
adies were similar in the Moscow and comparison groups. There was
one notable difference. mumps occurred twice as often in Moscow
than in the comparison group. (Radiation stimulates the glands which
shrink, swell, or become infected.)

Conclusion. No convincing evidence was discovered that would di­
rectly implicate the low levels of microwave radiation, beamed at
the American Embassy in Moscow, as the cause of any adverse
health effects, as of the time of this analysis.

Recommendations. The results of this study could be interpreted
that microwave radiation at the Moscow Embassy did not produce
any deleterious health effects. It should be made clear that
generalizations must be made with caution. The group with the
highest exposure should be analyzed at intervals of 2- to 3-year
periods. A surveillance system for deaths and malignancies should
also be established.

Table 4-2 lists some of the symptoms and diseases recorded. The

population (N), which equals 879 DOS and 1,303 comparison, had similar

maladies because the body can get sick in only so many ways. Lilienfeld

noted that the incidence of eye problems, anemia, and ulcers approached
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Table 4-2 DOS Personnel Mort8Ut7 and MorbkUl1'
Pmpppclip 'l:"'"

DOS parIIoD
PencIlIIeI Group

Morb..1tJ (N""') (N-l,303)
StijOIi

319 478=bJo 552 815
BIt -.dIroIt,~em 505 816suWsida. • bearin aid 164 287
Skla.boDsn:rdiseaso I 268 405

CIfdIoYucallr
Cbeslpain. palpitations 219 349
Anemia 6 5
HipIIow blood pteSSUIe 108 178

G............

~
130 216

7 9
JIlIIIdic:e. bepadds 96 165
KidaeJ .....bIoocllD urine. 126 189
~Iad~ urinaIion

333 501
=-:::-~.=cr, 323 510
dilDldvecUscmbs

NenoasS,...
DizzinoII 37 75

r.=. 2 5
74 131

Nervous problems. neuritis,stutter 78 144
Pmlysil 9 27

aez=.~ 119 182
TubelcuJosia 40 77
AIIbnIa 65 84
0aaDIc coIdI.coup. spit blood 128 192
WboopiDacoup 417 632

M.........S,..
143BackladboIIoPIin 1206

Foot II'OUbIe.Iei~ loss 222 332
ollilDb. noI1eD feet

21JAmeaea 43
01....

~
5 12

597 878
JoIIdI

ArdIriIiI/dIeum as 159
SwoIIeDjoIIIta 75 99

0tIIer
Tumcr/CIDcer 205 281
V...-IdiIeIIo 57 46

l';= 81 143
165 2A6
102 153

lNoma.... sleep waIkiD,. nightmares 74 97
EmodouIDIICna=:=1Uidda 1 3

30 56---------------------------------- . ....._---
DefeetllD CUdreD ~... ~
Bora After I'IntTour (N1I327) (N-dI)

$1& 61ftdI 1.0 1.0
!!J'O _'" ...1-1__ 0.0 1.0
HeIrt.-............l 0.0 2.0
Nervous I)'IIIIlm 1.0 1.0
Genifll orpIII 1.0 1.0
MIIIca10IbIecII 1.0 2.0
t1riJ.-y IfIIeID 0.0 1.0
gofl_Up 1Dd.... 0.0 1.0
ClubfoOt. odIer limbs 2.0 4.0

ComDhd from: Abraham M LBlenfeld It ai, -Forelan SIIVIce Statui StudY:
RnafReport. The Johns HopkIns University. July 31,1978. pp 117-120. 2$2.
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statistical significance in DOS personnel. Although not shown, male mor­

bidity was usually between 2S to 6S percent higher than female. Taking

into account that radiation always aggravates existing disorders, the data

compiled for "diseases or conditions ever present" is used in this listing.

Since data was lacking, Lilienfeld's team did not correlate the

maladies with the three illumination phases. This information, and the

location of DOS personnel within the Embassy in relation to the

microwave transmitter, is imperative to perform· a thorough study.

Location and period of irradiation would partly explain the variability of

personnel maladies, and the death rate which probably climaxed during

MUTS-l.

Between the late 1960s and early 19705 workers in various eco­

systems worldwide used VOTs; a television receiver attached to a

keyboard For instance in the United -States (976), court reporters

worked with a Beehive terminal (CPU) wedded to a black and white

television set. Some workers complained that their "head and face felt

numb." DOS and comparison group personnel may have been using similar

configurations.

Lutenfeld's statistics (Table 4-2) suggest that health problems at the

Embassy were no worse than maladies of the comparison group. He was

alarmed by the mumps outbreak and other morbidity in children, who

presumably did not use computers. The team did not qualify its in­

formation. How old were the people afflicted with mumps; below or

above age 9? What caused the birth defects and problem pregnancies

occurring at the Embassy after the employees' first tour of duty? The

birth defects in offspring of controls and experimentals were almost

equal; why? Fatigue, mental confusion, anxiety, and most disorders

reported to Lilienfeld were observed by NIOSH in the San Francisco

survey, and by NASA in the astronauts. The common element to which
they were exposed was radiation.

The DOS facility and biological studies, like most, are inconclusive.

The APL investigation concentrated on microwave measurements. There
is no indication that either team analyzed other exposure (eg, VDT) DOS

personnel may have had. If people, especially those in the southeast

corner (rooms 901 and 1001), were using VOTs visual and other disorders

would have been severe during any phase of irradiation. VDT users in the

comparison group would have had similar problems.
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